A bacterium, designated strain T , isolated from kitchen refuse compost was analysed by using a polyphasic approach. Strain DC-196 T was characterized as a Gram-negative short rod that was catalase-and oxidase-positive, and able to grow at 10-40 6C, pH 6-9 and in NaCl concentrations as high as 3 %. Chemotaxonomically, C 18 : 1 was observed to be the predominant cellular fatty acid and ubiquinone 10 (Q10) was the predominant respiratory quinone. The G+C content of the genomic DNA was determined to be 66 mol%. On the basis of the genotypic, phenotypic and chemotaxonomic characteristics, strain DC-196 T was assigned to the genus 
T was characterized as a Gram-negative short rod that was catalase-and oxidase-positive, and able to grow at 10-40 6C, pH 6-9 and in NaCl concentrations as high as 3 %. Chemotaxonomically, C 18 : 1 was observed to be the predominant cellular fatty acid and ubiquinone 10 (Q10) was the predominant respiratory quinone. The G+C content of the genomic DNA was determined to be 66 mol%. On the basis of the genotypic, phenotypic and chemotaxonomic characteristics, strain T was assigned to the genus The genus Shinella is a member of the family Rhizobiaceae of the class Alphaproteobacteria. At the time of writing, the genus included three species with validly published names, S. granuli, S. zoogloeoides (formerly a reference strain of Zoogloea ramigera) and S. kummerowiae Lin et al., 2008) . Although the family includes several genera of plant symbionts, most of them with nitrogen fixing ability, only one of the recognized Shinella species was isolated from plant nodules. This species, S. kummerowiae, harbours the genes nifH, nodC and nodD, similar to other bean-nodulating strains (Lin et al., 2008) . The other species of the genus Shinella, S. granuli and S. zoogloeoides, were isolated from an up-flow anaerobic sludge blanket reactor and a sewage treatment system, respectively, and do not exhibit the ability to fix nitrogen. This paper reports the characterization of a bacterial isolate that, on the basis of the 16S rRNA gene sequence analysis, was recognized to be closely related to the genus Shinella, representing a novel species.
Strain DC-196 T was isolated from a homemade compost of domestic residue (Vaz-Moreira et al., 2008) , purified by subculturing and maintained on plate count agar (PCA; Pronadisa). Cultures were incubated at 30 u C and cryopreserved at 280 u C in nutrient broth supplemented with 15 % (v/v) glycerol. Colony and cell morphology, Gramstain reaction, cytochrome c oxidase and catalase activities and motility were analysed, based on the methodologies of Murray et al. (1994) and Smibert & Krieg (1994) . Unless otherwise stated, all biochemical and physiological tests were performed as described previously . Phenotypic profiling was performed using the API 20E, API 20NE, API 50 CH and API ZYM panels (bioMérieux), according to the instructions of the manufacturer. The API 50 CH panel was assayed, using nitrogen-free mineral medium B (Barreiros et al., 2003) supplemented with 4 mM (NH 4 ) 2 SO 4 , to test the assimilation of individual carbon sources. Nitrogen-fixing ability was tested by growth in 10 ml mineral medium B (Barreiros et al., 2003) , without (NH 4 ) 2 SO 4 , and the presence of the nifH gene was determined in crude cell extracts, using the PCR primers PolF and PolR (Poly et al., 2001) and S. kummerowiae CCUG 56777
T as a positive control. PCR was performed in a total volume of 25 ml, with 0.2 mM of each dNTP, 2 U Taq DNA polymerase (Fermentas), 16PCR buffer, 1.5 mM MgCl 2 , 1 mM of each primer and 2 ml of template DNA. The PCR conditions were used as described by Im et al. (2004) . Antibiotic
The GenBank/EMBL/DDBJ accession numbers for the partial sequences of the 16S rRNA and recA genes of strain T and the recA genes of Shinella zoogloeoides CCUG 35204 T and Shinella granuli CCUG 56487 T susceptibility was assayed as described by Ferreira da Silva et al. (2006) .
Respiratory quinones were analysed as described previously , using the methods of Mesbah et al. (1989) and Tindall (1989) , respectively. Cellular fatty acid methyl ester profiles of 24 h cultures, grown on Columbia II agar base (BBL 4397596) with 5 % horse blood, at 30 u C, were determined, using a variation of the MIDI Sherlock MIS method (http://www.ccug.se/pages/CFA_ method_2008.).
Determination of the G+C content of the genomic DNA was as described previously . The nucleic acid sequence of the nearly complete 16S rRNA gene for strain T was determined after PCR from genomic DNA extracts, as described previously (Ferreira da Silva et al., 2007) . A partial sequence of the recA gene, corresponding to a PCR-amplicon of 440 bp, was determined, using the protocol described by Gaunt et al. (2001) . Amplification reactions of 50 ml consisted of: 16PCR buffer, 1.5 mM MgCl 2 , 0.2 mM of each dNTP, 0.2 mM of each amplification primer, 1.5 U Taq polymerase (Fermentas) and 2 ml template DNA. After 5 min at 95 u C, samples were subjected to 30 cycles of amplification (Bio-Rad), as follows: 45 s at 94 u C, 1 min at 55 u C and 90 s at 72 u C, with a final extension step of 5 min at 72 u C.
The 16S rRNA gene sequence from nucleotide positions 27 to 1492 (Escherichia coli 16S rRNA gene sequence numbering) (Brosius et al., 1978) , and recA sequence from nucleotide positions 63 to 504 (Gaunt et al., 2001) , were compared with reference sequences available in the GenBank database (http://www.ncbi.nlm.nih.gov), using the FASTA tool of the EMBL-EBI (http://www.ebi.ac.uk/). The sequence analyses were conducted using the BioNumerics software package (version 5.1; Belgium). Sequence similarities were estimated based on the model of Jukes & Cantor (1969) and dendrograms of estimated phylogenetic relationships (Figs 1 and 2) were created, using the neighbour-joining method. Other methods, maximum-parsimony and maximum-likelihood, were used to assess the tree stability. Non-homologous and ambiguous nucleotide positions were excluded from the calculations. Genomic DNA-DNA hybridization analyses were carried out, using hybridization protocols described by Urdiain et al. (2008) . T with related species and genera. The tree was generated by using the Kimura two-parameter method. Bootstrap values, generated from 1000 resamplings, at or above 50 %, are indicated at branch points. Bar, 1 substitution per 100 nucleotide positions. Bold lines indicate branches that were also recovered by using the maximum-likelihood method. T with related species and genera. The tree was generated by using the Jukes & Cantor method. Bootstrap values, generated from 1000 resamplings, at or above 50 %, are indicated at branch points. Bar, 1 substitution per 100 nucleotide positions. Bold lines indicate branches that were also recovered by using the maximum-likelihood method. An et al. (2006) . DData from Lin et al. (2008) .
I. Vaz-Moreira and others
Strain T was isolated during a survey of the diversity of cultivable bacteria from compost (VazMoreira et al., 2008) . When compared with other isolates from the same compost, strain T revealed a unique random amplified polymorphic DNA (RAPD) genotype. Furthermore, on the basis of 16S rRNA gene sequence analysis, strain T was identified as a member of the genus Shinella. The highest similarities were observed between the 16S rRNA gene sequence of strain T and those of the type strains of S. granuli (97.2 %), S. zoogloeoides (97.6 %) and S. kummerowiae (96.8 %). The 16S rRNA gene sequence-based phylogenetic analysis was supported by analysis based on the recA partial gene sequences (Figs 1 and 2) .
The G+C content of the genomic DNA determined for strain T was 66 mol%, which fits within the range of 63-66 mol% reported for this genus. The chemotaxonomic data were consistent with the relationships derived from genotypic and phylogenetic analyses, supporting the inclusion of strain T in the genus Shinella . The respiratory quinone of strain T was, as in all other Shinella members, ubiquinone 10 (Q10) ( Table 1 ). The pattern of the cellular fatty acid composition of strain T was similar to those of the type strains of the Shinella species examined, with the predominance of summed feature 7, which comprises different isomers of the component C 18 : 1 (Table 2 ). The presence of C 16 : 0 3-OH, absent from the related genera Mycoplana and Sinorhizobium, and the comparatively lower percentages of C 18 : 0 , further supported the inclusion of strain in the genus Shinella . Nevertheless, strain T could be distinguished from the type strains of other Shinella species examined by the absence of 11-methyl C 18 : 1 c, present in relative percentages above 4.8 % in the type strains of the recognized Shinella species.
Strain T was susceptible to amoxicillin (25 mg), gentamicin (10 mg), ciprofloxacin (5 mg), SXT (sulfamethoxazole/trimethoprim, 23.75/1.25 mg), tetracycline (30 mg), cephalothin (30 mg), meropenem (10 mg), ceftazidime (30 mg), ticarcillin (75 mg), colistin sulphate (50 mg) and streptomycin (10 mg).
At the phenotypic level, strain T could be distinguished from the recognized Shinella species by the ability to produce acetoin (Voges-Proskauer reaction), and the assimilation of amygdalin and on the inability to use rhamnose and turanose. In addition, strain T differed from its closest relatives (i.e., by 16S rRNA gene sequence similarities), S. granuli CCUG 56487
T and S. zoogloeoides CCUG 35204
T in 14 of the 56 carbon sources tested and in the production of, respectively, three or four of the 19 enzyme activities examined ( Description of Shinella fusca sp. nov.
Shinella fusca (fus9ca. L. fem. adj. fusca dark, that produces dark colonies).
Colonies are pale brown on PCA medium after 3 days of incubation. Cells are Gram-negative, motile, short rods (1.19±0.19 mm long and 0.45±0.09 mm wide; ±SD, n530). Cell aggregates are observed micro-and macroscopically and at later stages of growth in broth cultivation media. Catalase-and oxidase-positive. Growth occurs at 10-40 uC, pH 6-9 and in the presence of 0-3 % NaCl.
Nitrate is reduced and supports anaerobic growth. nifH genes are not detected by PCR and nitrogen fixation is not observed. Voges-Proskauer is positive. Aesculin is hydrolysed, urease activity is slow and the enzymes acid-and alkaline phosphatases, esterase (C4), esterase lipase (C8), leucine arylamidase, valine arylamidase, trypsin, naphthol-AS-BI-phosphohydrolase, b-galactosidase, a-glucosidase, 
